73                           PRELIMINARY.
motion they produce, and their directions assigned by the directions in which these changes are produced; and since the changes of motion of one and the same body are in the directions of, and proportional to, the changes of velocity—a single force, measured by the resultant change of velocity, and in its direction, will be the equivalent of any number of simultaneously acting forces. Hence
T/ie resultant of any number of forces (applied at one point] is to be found by the same geometrical process as the resultant of any number of simultaneous -velocities.
222.    From this follows at once (§ 31) the construction of the Fantlli'logram of Forces for finding the resultant of two forces, and the I\)iy£i)n of Forces for the resultant of any number of forces, in lines all through one point.
The case of the equilibrium of a number of forces acting at one point, is evidently dcducible at once from this; for if we introduce one other force equal and opposite to their resultant, this will produce a change of motion equal and opposite to the resultant change of motion produced by the given forces; that is to say, will produce a Condition in which the point experiences no change of motion, which, as we have already seen, is the only .kind of rest of which we can ever be conscious.
223.    Though Newton perceived that the Parallelogram of Forces, or the fundamental principle of Statics, is essentially involved in the second law of motion, and gave a proof which is virtually the same as the preceding, subsequent writers on Statics (especially in this country) have very generally ignored the fact; and the consequence has been the introduction of various unnecessary Dynamical Axioms, more or less obvious, but in reality included in or dependent upon Newton's laws of motion.    We have retained Newton's method, not only on account of its admirable simplicity, but because we believe it contains the most philosophical foundation for the static as well as for the kinetic branch of the dynamic science.
221 But the second law gives us the means of measuring force, and also of measuring the mass of a body.
For, if we consider the actions of various forces upon the same body for equal times, we evidently have changes of velocity produced which are proportional to the forces. The changes of velocity, then, give us in this case the means of comparing the magnitudes of different forces. Thus the velocities acquired in one second by the same mass (falling freely) at different parts of the earth's surface, give us the relative amounts of the earth's attraction at these places.
Again, if equal forces- be exerted on different bodies, the changes of velocity produced in. equal times must be inversely as the masses of the various bodies. This is approximately the case, foHnstance, with trains of various lengths started by the same locomotive: it is exactly realized in such cases as the action Of an electrified body on a number of solid or hollow 'spheres of the same .external, diameter, and of different metals.